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Finish review Question #: 11 
1D:37830 All of the following statements regarding long-acting betaz-agonist/inhaled corticosteroid (LABA/ICS) 
eae combinations are correct in patients with asthma EXCEPT: 
Y Bag question 
(Sena reecoece Select one: 
LABAs are not indicated in adults and {v Dy 
children 6 years older as add-on therapy Rose Wang (ID:113212) this answer is 
when low doses of ICS fail to control correct. Adding an LABA to an ICS is a possible 
symptoms next step-up in therapy for children 6- 11 years 


old. 


Vilanterol is approved for once-daily use as opposed to salmeterol and formoterol, which havea -® 
shorter duration of action 


LABA/ICS combination has shown a reduction in exacerbations and helps to reduce exercise- x 
induced bronchospasm 


Formoterol and budesonide combination can be used as both a reliever and controller for asthma X 
management 


Marks for this submission: 1.00/1.00. 
TOPIC: Asthma 


LEARNING OBJECTIVE: 


To understand the role of long-acting betaz-agonist/inhaled corticosteroid (LABA/ICS) combinations in the 
maintenance of asthma control. 


BACKGROUND: 


LABA/ICS combinations are indicated as maintenance therapy for the treatment of asthma in patients >12 
years old when low-dose inhaled corticosteroids fail. In children 6 - 11 years old, increasing the dose of the 
inhaled corticosteroid is possible or adding a LABA to an ICS is another possibility. LABAs in combination 
with inhaled corticosteroids have shown a reduction in the rate of exacerbations and an increase in 
symptomatic control while providing a corticosteroid-sparing effect. LABAs also help to reduce exercise- 
induced asthma. In patients with asthma, a LABA should always be combined with an ICS, as the use of LABA 
monotherapy has been associated with increased mortality. 


Salmeterol has a slow onset of action and is not designed to relieve bronchospasm. Formoterol has a faster 
onset of action (more potent) and thus, it can be used for rescue treatment when combined with budesonide. 
Vilanterol is the only LABA that is approved for once-daily use. Indacaterol and olodaterol are LABAS 
indicated for use in chronic obstructive pulmonary disease but not for asthma, as evidence on safety and 
efficacy is lacking. 

LABAs promote relaxation of bronchial smooth muscle and provide more effective protection against 
histamine-induced bronchoconstriction (inhibiting both the early and late phase responses) with their longer 
duration of action. They can cause anxiety, tremors and palpitations at doses higher than required for 
therapeutic action. 


RATIONALE: 
Correct Answer: 
* LABAs are not indicated in adults and children 26 years older as add-on therapy when low 


doses of ICS fail to control symptoms - Adding an LABA to an ICS is a possible next step-up in 
therapy for children 6 - 11 years old. 


Incorrect Answers: 
* Vilanterol is approved for once-daily use as opposed to salmeterol and formoterol, which have 


a shorter duration of action - Vilanterol is the only LABA approved for once-daily administration due 
to its 24-hour bronchodilatory effect. 


Question #: 12 


1D: 57548 
Corect 


lag question 


Send Feedback 


* LADA/IL> compination nas snown a reauction in exacerpations ana nelps to reauce exercise- 
induced bronchospasm - LABA/ICS combination is effective in reducing asthma exacerbations and 
exercise-induced symptoms, 


Formoterol and budesonide combination can be used as both a reliever and controller for 
asthma management - Formoteral is the only LABA that can be used as a reliever due to its faster 
onset of action in inducing bronchodilation. 


TAKEAWAY/KEY POINTS: 


LABAs in addition to ICS are effective at reducing exacerbations and exercise-induced symptoms in patients 
due to their long bronchodilatory and anti-inflammatory effects. 


REFERENCE: 


[1] Global Initiative for Asthma. Global Strategy for Asthma Management and Prevention, 2019. Available 
from: www.ginasthma.org. 

[2] Kaplan A. Asthma in adults. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacists 
Association. https://mynxtx.ca. 


The correct answer is: LABAs are not indicated in adults and children 6 years older as add-on therapy when 
low doses of ICS fail to control symptoms 


The mother of QR, a 6-year-old boy, seeks your recommendation to help treat her child's asthma. QR 
has been significantly more symptomatic of late. He has experienced 3 symptomatic episodes due to 
asthma in the last week. This occurs on the background of increasing wheezing noted over the past 
several months. His mother cannot identify the cause of this worsening asthma control. The child is 
only using salbutamol PRN via an aerochamber to manage his symptoms. 


What do you recommend to improve the boy's asthma control? 


Select one: 


Initiate low-dose fluticasone we 

propionate125 mcg 1 puff Rose Wang (ID:113212) this answer is correct. Children 6-11 

inhaled BID years old on a SABA should have treatment stepped up with a 
low-dose ICS. 


Initiate chewable montelukast 4 mg once daily ¥ 
Initiate medium-dose fluticasone propionate 250 mcg 1 puff inhaled BID * 
Initiate diphenhydramide liquid 5 mL (6.25 mg) po q4h PRN (max 4 tsp/day) * 


| Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Asthma 


LEARNING OBJECTIVE: 


To learn about the pharmacological management of pediatric asthma and understand the different treatment 
options available. 


BACKGROUND: 


Asthma symptoms can start showing up in toddlers (1-3 years of age). For preschoolers, in whom spirometry 
cannot be readily performed, diagnosis of asthma is based on the objective examination (e.g. auscultation) of 
signs or reported symptoms (ie. wheezing, cough) of airflow limitation, If the obstruction is easily reversed 
using short-acting bronchodilators, then this is also highly indicative of asthma, in the absence of clinical 
factors that suggest an alternate diagnosis. The presence of concurrent atopic dermatitis, food allergies or 
family history of asthma may also increase the suspicion for an asthma diagnosis. These diagnostic features 
apply to children with recurrent (22) asthma-like episodes or exacerbations. 

Therapy for children with increased risk for severe exacerbations should include ICS therapy in addition to 
SABA prn reliever therapy. In children initially started on SABA prn, exacerbation or asthma that is not in 
good contral should prompt initiation of controller therapy. 


Once a diagnosis of asthma has been confirmed, caregivers should be educated on the appropriate self- 
management of asthma with emphasis on daily adherence to asthma medication, trigger avoidance and 
appropriate inhaler technique with the use of a spacer. 


The ICS that are indicated for use in this pediatric population include: fluticasone propionate (21 year old), 
mometasone furoate (24 years old), and beclomethasone dipropionate (5 years old). Leukotriene-receptor 
antagonists (e.g. montelukast) are considered second-line therapy in children 22 years of age because they 
are less effective than ICS, but are preferred if the patient has concomitant allergic rhinitis. Due to the 
increased risk of adverse effects (i.e. decreased growth velocity, adrenal suppression), high-dose ICS should 
be not used in this age group. 


Asthma control should be assessed every 3 - 4 months by a healthcare practitioner. The occurrence of an 
exacerbation requiring the use of systemic corticosteroids or hospitalization is an indication of suboptimal 
control and should prompt a reassessment of current pharmacological management (e.g. increasing the dose 
of ICS to medium-dose). If asthma control has been maintained for at least 3 months, maintenance treatment 
can be stepped down to the lowest effective dose. A trial off medication can be attempted if symptoms are 
minimal during the periods when the child is usually symptomatic. 


Question #: 13 


1D: 57338 


Corect 


Send Feedback 


KANUNALE: 
Correct Answer: 


* Initiate low-dose fluticasone propionate 125 mcg 1 puff inhaled BID - Children 6-11 years old on 
a SABA should have treatment stepped up with a low-dose ICS 


Incorrect Answers: 


e Initiate chewable montelukast 4 mg once daily - Montelukast is considered to be second-line 
therapy as it has been shown to be less effective than ICS. 


© Initiate medium-dose fluticasone propionate 250 mcg 1 puff inhaled BID - Medium doses of ICS 
are not recommended as a starting therapy. 


* Initiate diphenhydramide liquid 5 mL (6.25 mg) po q4h PRN (max 4 tsp/day) - QR does not show 
concomitant symptoms of allergic rhinitis and thus, diphenhydramine would not improve his asthma 
control. 


TAKEAWAY/KEY POINTS: 


Inhaled corticosteroids are the mainstay medications for maintenance of asthma control in all age groups. 
Pediatric patients should be maintained on the lowest effective dose due to their increased risk of adverse 
events with the use of high doses. 


REFERENCE: 


[1] Connie L. Yang, Elizabeth Anne Hicks, Patrick Mitchell, Joe Reisman, Delanya Podgers, Kathleen M. 
Hayward, Mark Waite & Clare D. Ramsey (2021) Canadian Thoracic Society 2021 Guideline update: Diagnosis 
and management of asthma in preschoolers, children and adults, Canadian Journal of Respiratory, Critical 
Care, and Sleep Medicine, 5:6, 348-361, DOI: 10.1080/24745332.2021.1945887 

[2] Corticosteroids: Inhaled. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacists 
Association. https://myrxtx.ca 

[3] Singulair. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacists Association. 
https://myrxtx.ca 

[4] Global Initiative for Asthme. Global Strategy for Asthma Management and Prevention, 2021. Available 
from: www.ginasthma.org. 


The correct answer is: Initiate low-dose fluticasone propionate 125 mcg 1 puff inhaled BID 


Which of the following statements is INCORRECT with regards to the use of metered-dose inhalers (MDIs)? 


Select one: 
MDIs with aerochambers are the recommended devices for children 6 years old and younger % 
MDls are pressurized inhalers that use a chemical propellant to release the medication % 


It is not necessary to {v 


shake the MDIs before Rose Wang (ID: 113212) this answer is correct. The inhaler should be 
each use shaken in order to mix the propellant and the active ingredient 
together. 


Patients should wait for 15 - 30 seconds before taking a second puff of the same medication * 


| correct} 
Marks for this submission: 1.00/1.00. 
TOPIC: Asthma 


LEARNING OBJECTIVE: 


To learn about the appropriate use of metered-dose inhalers (MDIs) to ensure adequate drug absorption and 
delivery to the lungs. 


BACKGROUND: 


MDIs are devices that contain pressurized solutions, which release a specific amount of medication to the 

lungs through the use of a chemical propellant. It can be difficult to use an MDI correctly due to the 

coordination and control involved in pressing on the canister and then taking a breath. As a result, an 

aerochamber may be a suitable option in these patients to improve drug delivery to the lungs and reduce 

oropharyngeal deposition, MDIs are the only inhaler devices compatible with aerochambers due to their 
lesign. 


Priming (releasing a few sprays in the air) of the MDI is necessary to ensure that the dosing chamber delivers 
the correct amount of medication when used. Priming should be completed the first time that the new MDI is 
used and again if the inhaler has not been in use for several weeks 


The following steps describe the appropriate administration of MDIs (after priming): 
1. Shake the puffer several times before use to allow for mixing of the propellant with the active drug 
2. Remove the cap 
3. Breathe away from the inhaler 


4, Place the inhaler in an upright position in the oral cavity with the lips secured around the mouthpiece 


Question # 14 


1D: 57519 


Corect 


5, While breathing in slowly and deeply, press on the canister to deliver the dose 

6. Hold your breath for 5-10 seconds, then breathe normally 

7. If a second puff is required, then wait 15-30 seconds to allow for medication absorption 
8. Replace the cap 


9, Rinse the mouth out with water if the inhaled medication was a steroid to prevent local adverse effects 
(ie. oral candidiasis, hoarseness) 


RATIONALE: 
Correct Answer: 


e It is not necessary to shake the MDIs before each use - The inhaler should be shaken in order to 
mix the propellant and the active ingredient together. 


Incorrect Answers: 


+ MDis with aerochambers are the recommended devices for children 6 years old and younger - 
MDs are preferred for children 6 years and younger and should be used with an aerochamber. 


* MDIs are pressurized inhalers that use a chemical propellant to release the medication - MDIs 
deliver a measured amount of medication to the lungs using the chemical propellant. 


+ Patients should wait for 15 - 30 seconds before taking a second puff of the same medication - 
Patients should wait for 15 - 30 seconds after the first puff to ensure propellant and medication have 
time to mix and to allow for medication absorption. 


TAKEAWAY/KEY POINTS: 


It can be difficult to coordinate the pressing of the canister with the breathing action; thus, it is now 
recommended by Asthma Canada to attach spacers to the MDIs to increase drug delivery to the lungs and 
improve lung function. In order to remind patients of some of the steps to administration, awiliary labels 
(e.g. "shake well") should be placed on the MDIs to ensure appropriate inhaler technique. 


REFERENCE: 


[1] Metered dose inhaler. Asthma Canada. https://asthma.ca/asthmacare/?page_id=1734. 


[2] American Thoracic Society. Using your metered dose inhaler. Am J Respir Crit Care Med. 2014;190(1):P5- 
P6. https://www.thoracic.org/patients/patient-resources/resources/metered-dose-inhaler-mdi,pdf. 


The correct answer is: It is not necessary to shake the MDIs before each use 


Which of the following is NOT a local adverse effect of inhaled corticosteroids? 


Select one: 
Hoarseness % 
Adrenal {v 
suppression, Rose Wang (ID:113212) this answer is correct. This is a systemic effect of inhaled 
corticosteroids and occurs after long-term use of high doses. 
Sore throat X 


Oral candidiasis * 


| Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Asthma 


LEARNING OBJECTIVE: 


To recognize the local adverse effects of inhaled corticosteroids and learn how to minimize them. 


BACKGROUND: 


There is insufficient evidence about the safety of treating asthma with a short-acting bronchodilator as 
monotherapy, so this option should be reserved for patients with minimal daytime symptoms (<2x/month), 
an absence of nighttime symptoms, FEV; >80% of personal best or predicted, and a lack of exacerbations. 
Otherwise, regular controller medication is required. 


Inhaled corticosteroids are the first-line controller medications which treat the inflammatory component of 
asthma. Use of inhaled corticosteroids has shown a reduction in asthma symptoms, improvement in lung 
function (FEV;), reduction in asthma exacerbations and hospitalizations, and enhancement in quality of life. 
Inhaled corticosteroids should be regularly used at the lowest effective dose in order to achieve good asthma 
control. They have a higher ratio of local to systemic activity than do oral corticosteroids, thus their risk of 
systemic side effects is low. 


Local adverse effects of inhaled corticosteroids include hoarseness or dysphonia, oral candidiasis, sore throat, 
and metallic taste. These adverse effects can be minimized by following proper inhaler technique, rinsing the 


ae EEA es Ee ISR 


Question #: 15 
10: 58270 
Corect 

Flag question 


EE 


aeai ia 
oropharyngeal deposition). The risk of systemic adverse effects (i.e. osteoporosis, cataracts, glaucoma, 
adrenal suppression) is increased with long-term use of high-dose inhaled corticosteroids, use of more 
potent formulations (ie. fluticasone furoate, mometasone furoate), and frequent use of oral corticosteroids 
to treat exacerbations. 


RATIONALE: 
Correct Answer: 


* Adrenal suppression - This is a systemic effect of inhaled corticosteroids and occurs after long-term 
use of high doses. 


Incorrect Answers: 


* Hoarseness - This is a local adverse effect of inhaled corticosteroids that can be minimized by using 
proper inhaler technique. 


e Sore throat - This is a local adverse effect of inhaled corticosteroids that can be minimized by rinsing 
mouth after use. 


© Oral can sis - This is a local adverse effect of inhaled corticosteroids that can be minimized by 
rinsing mouth after use. 


TAKEAWAY/KEY POINTS: 


Inhaled corticosteroids are highly effective and safe medications for the maintenance of asthma control and 
are rarely associated with systemic adverse effects unless they are used at high doses and for a long period 
of time. 


REFERENCE: 


[1] GOLD Committee. Global strategy for the diagnosis, management, and prevention of chronic obstructive 
pulmonary disease - 2020 report. Global Initiative for Chronic Obstructive Lung Disease. 
https://goldcopd.org/wp-content/uploads/2020/03/GOLD-2020-POCKET-GUIDE-ver'.0_FINAL-WMV.pdf. 


[2] Daley-Yates PT. Inhaled corticosteroids: Potency, dose equivalence and therapeutic index. Br J Clin 
Pharmacol. 2015;80(3):372-380. doi: 10.1111/bep.12637. 


[B] Kaplan A. Asthma in adults. In: Compendium of Therapeutic Choices, Ottawa, ON: Canadian Pharmacists 
Association. https://myrxtx.ca. 


The correct answer is: Adrenal suppression 


THE NEXT 3 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


HJ is a 16 year old female who has a history of asthma and major depressive disorder. She weighs 137 
Ibs. She has an allergy to amoxicillin (maculopapular rash at age 2) recorded in the pharmacy profile. 
HJ has just been discharged from the hospital where she received treatment for a severe asthma 
exacerbation. Prior to her admission to hospital, HJ's home medications were fluoxetine 40 mg po 
daily, ciclesonide 200 mcg HFA 2 puffs inhaled daily, and salbutamol 100 mcg HFA 1-2 puffs inhaled 
q6h prn. Today HJ's mother presents her hospital discharge prescription to the pharmacy. HJ is 
prescribed budesonide/formoterol 200/6 mcg dry powder inhaler, with the directions to inhale 1 puff 
bid regularly, plus 1 puff prn for symptom relief. HJ's discharge prescription also includes prednisone 
50 mg po daily for 7 days and fluoxetine 40 mg po daily. The prescription also states to discontinue 
ciclesonide and salbutamol. 


Which of the following statements is INCORRECT regarding the typical management of severe asthma 
exacerbations? 


Select one: 
Salbutamol viaa spacer should be administered at increased doses every 20 minutes % 
A short course (from 5-14 days) of prednisone should be initiated % 
All patients with severe asthma exacerbations should be referred for emergency care ® 
Appropriate antibiotics shouldbe v 
indeed ded to hasten aymptant Rose Wang (ID:113212) this answer is correct. Current 


reeaithson guidelines do not support the use of antibiotics to treat 
asthma exacerbations. 


Marks for this submission: 1.00/1.00. 
TOPIC: Asthma 


LEARNING OBJECTIVE: 
To learn about the pharmacological management of asthma exacerbations in order to reduce morbidity and 


mortality. 


RACKGROLUND: 


Question # 16 


ID: 58272 
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Asthma exacerbations are acute episodes characterized by worsening of asthma symptoms (i.e. increased 
shortness of breath, cough, or wheezing). In severe exacerbations, lung function is markedly decreased, 
demonstrated through PEF (peak expiratory flow) or FEV1 (forced expiratory volume in 1 second) < 60% of 
personal best. Exacerbations can be triggered by viral respiratory infections, exposure to inhaled irritants, or 
poor adherence to controller therapy. Exacerbations can increase the risk of mortality, and patients with 
severe exacerbations should be advised to proceed to the nearest emergency department. 


Patients experiencing mild-moderate exacerbations may be able to self-manage their symptoms using a 
personalized asthma action plan. Recommended strategies include increasing the doses and/or frequencies 
of the patient's usual reliever and controller medications. For example, patients 16 years and older who have 
had a severe exacerbation in the past year may be advised to quadruple the dose of their daily inhaled 
corticosteroid (ICS) therapy when their asthma symptoms worsen. Repeated administration of inhaled short- 
acting beta-2-agonists (SABA) via a spacer device (up to 4 - 10 puffs every 20 minutes) may be utilized to 
quickly relieve the patient's symptoms and reverse the airflow obstruction. Systemic corticosteroids should 
also be added if the exacerbation is severe, the patient's clinical state is deteriorating, or if the patient had 
already taken increased doses of their reliever and/or controller medications before presenting. Current 
evidence does not support the use of antibiotics in asthma exacerbations unless there are also signs and 
symptoms of an infection (e.g. fever, purulent sputum, or radiographic evidence of pneumonia). 


After an asthma exacerbation has resolved, controller therapy should be reassessed. If the patient's history 
suggests uncontrolled asthma prior to the exacerbation, controller medications should be adjusted to 
improve asthma control. In some patients, once the exacerbation has fully resolved, short-term high dose 
controller treatment can be stepped back to the pre-exacerbation state. Upon discharge home, inhaler 
technique should be reviewed and adherence should be reinforced. 


RATIONALE: 


Correct Answer: 


+ Appropriate antibiotics should be recommended to hasten symptom resolution - Current 
guidelines do not support the use of antibiotics to treat asthma exacerbations. 


Incorrect Answers: 


* Salbutamol via a spacer should be administered at increased doses every 20 minutes - Repeated 
administration of short-acting beta-2-agonists helps to relieve symptoms and reverse bronchial 
obstruction. 


* A short course (from 5-14 days) of prednisone should be initiated - Oral corticosteroids should be 
provided to hasten symptom resolution and prevent further events. 


* All patients with severe asthma exacerbations should be referred for emergency care - Patients 
with severe asthma exacerbations may require oxygen therapy, intravenous medications, or admission 
to an intensive care unit. 


TAKEAWAY/KEY POINTS: 


Asthma exacerbations represent an acute worsening in symptoms and lung function from baseline. 
Management may involve repeated doses of SABAs, increased doses of ICS or other controller therapies, 
and/or the provision of systemic corticosteroids. 


REFERENCES: 


[1] Yang CL, Hicks EA, Mitchell P, et al. Canadian Thoracic Society 2021 Guideline update: Diagnosis and 
management of asthma in preschoolers, children and adults. Can J Respir Crit Care Sleep Med, 2021;5(6):348- 
361. https://doi.org/10.1080/24745332.2021.1945887. 


[2] Global Initiative for Asthma. Global Strategy for Asthma Management and Prevention. 
2024. hitps://ginasthma.org/. 


The correct answer is: Appropriate antibiotics should be recommended to hasten symptom resolution 


Which of the following is NOT an appropriate counselling point to share with HJ's mother regarding the 
prednisone prescription? 


Select one: 
HJ's fluoxetine is likely to increase w 
prednisone serum levels and risk Rose Wang (ID: 113212) this answer is correct. Fluoxetine 
of side tens is a CYP2D6 and CYP2C19 inhibitor, while prednisone is a 
CYP344 substrate. 


Hi's mood should be closely monitored, as prednisone may contribute to mood disturbances * 
HJ should take the prednisone each morning with her breakfast * 


Although prednisone may increase blood pressure, this is unlikely to be clinically significant for HJ % 


{Correct 
Marks for this submission: 1.00/1.00. 
TOPIC: Asthma 


LEARNING OBJECTIVE: 


To learn about the pharmacological management of asthma exacerbations in order to reduce morbidity and 


Question #: 17 
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mortality. 


BACKGROUND: 


Asthma exacerbations are acute episodes characterized by worsening of asthma symptoms (i.e. increased 
shortness of breath, cough, or wheezing). In severe exacerbations, lung function is markedly decreased, 
demonstrated through PEF (peak expiratory flow) or FEV1 (forced expiratory volume in 1 second) < 60% of 
personal best. Exacerbations can be triggered by viral respiratory infections, exposure to inhaled irritants, or 
poor adherence to controller therapy. Exacerbations can increase the risk of mortality, and patients with 
severe exacerbations should be advised to proceed to the nearest emergency department. 


Patients experiencing mild-moderate exacerbations may be able to self-manage their symptoms using a 
personalized asthma action plan, Recommended strategies include increasing the doses and/or frequencies 
of the patient's usual reliever and controller medications. For example, patients 16 years and older who have 
had a severe exacerbation in the past year may be advised to quadruple the dose of their daily inhaled 
corticosteroid (ICS) therapy when their asthma symptoms worsen. Repeated administration of inhaled short- 
acting beta-2-agonists (SABA) via a spacer device (up to 4 - 10 puffs every 20 minutes) may be utilized to 
quickly relieve the patient's symptoms and reverse the airflow obstruction. Systemic corticosteroids should 
also be added if the exacerbation is severe, the patient's clinical state is deteriorating, or if the patient had 
already taken increased doses of their reliever and/or controller medications before presenting. Current 
evidence does not support the use of antibiotics in asthma exacerbations unless there are also signs and 
symptoms of an infection (e.g. fever, purulent sputum, or radiographic evidence of pneumonia) 


After an asthma exacerbation has resolved, controller therapy should be reassessed. If the patient's history 
suggests uncontrolled asthma prior to the exacerbation, controller medications should be adjusted to 
improve asthma control. In some patients, once the exacerbation has fully resolved, short-term high dose 
controller treatment can be stepped back to the pre-exacerbation state. Upon discharge home, inhaler 
technique should be reviewed and adherence should be reinforced. 


RATIONALE: 
Correct Answer: 


e HJ'’s fluoxetine is likely to increase prednisone serum levels and risk of side effects - Fluoxetine is 
a CYP2D6 and CYP2C19 inhibitor, while prednisone is a CYP3A4 substrate. 


Incorrect Answers: 


* HJ's mood should be closely monitored, as prednisone may contribute to mood disturbances - 
Systemic corticosteroids have been linked to mania, depression, and psychosis. 


+ HJ should take the prednisone each morning with her breakfast - Oral corticosteroids should be 
taken with food to minimize gastrointestinal side effects, and in the moming to minimize sleep 
disruption. 


* Although prednisone may increase blood pressure, this is unlikely to be clinically significant for 
HJ - Patients who are elderly or have underlying hypertension are most likely to experience increased 
blood pressure with systemic corticosteroids. 


TAKEAWAY/KEY POINTS: 


Asthma exacerbations represent an acute worsening in symptoms and lung function from baseline, 
Management may involve repeated doses of SABAs, increased doses of ICS or other controller therapies, 
and/or the provision of systemic corticosteroids. 


REFERENCES: 


[1] Yang CL, Hicks EA, Mitchell P, et al. Canadian Thoracic Society 2021 Guideline update: Diagnosis and 
management of asthma in preschoolers, children and adults. Can J Respir Crit Care Sleep Med, 2021:5(6):348- 
361. https://doi.org/10.1080/24745332.2021.1945887. 


[2] Global Initiative for Asthma. Global Strategy for Asthma Management and Prevention. 
2024. hitps://ginasthma.org/. 


[B] Canadian Pharmacists Association. Corticosteroids: Systemic. In: Compendium of Pharmaceuticals and 
Specialties, 2024. https://www.myrxtx.ca/search. 


The correct answer is: HJ's fluoxetine is likely to increase prednisone serum levels and risk of side effects 


Since HJ is taking new medi 
plan. 


tions, her mother asks the pharmacist to help update HJ's asthma action 


Which of the following would be the most appropriate recommendation for the "yellow zone" in HJ's 
updated asthma action plan? 


Select one: 


Increase budesonide/formoterol 200/6 mcg to 2 puffs bid for 7-14 days * 
Increase 

Budesoaedormaterol Rose Wang (ID: 113212) this answer is correct. For patienis on 
200/6 coo% puffs bid budesonide/formoierol, increasing to a maximum of 4 puffs inhaled 
FTAA days bid is an appropriate "yellow zone" asthma management strategy. 
Continue usual inhalers, and add prednisone 50 mg po daily for 7-14 days ® 


Go to the hospital if experiencing ‘yellow zone” symptoms, due to recent severe exacerbation % 


Question #: 18 
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Marks for this submission: 1.00/1.00. 
TOPIC: Asthma 


LEARNING OBJECTIVE: 


To learn about the pharmacological management of asthma exacerbations in order to reduce morbidity and 
mortality. 


BACKGROUND: 


Asthma exacerbations are acute episodes characterized by worsening of asthma symptoms (i.e. increased 
shortness of breath, cough, or wheezing). In severe exacerbations, lung function is markedly decreased, 
demonstrated through PEF (peak expiratory flow) or FEV1 (forced expiratory volume in 1 second) < 60% of 
personal best. Exacerbations can be triggered by viral respiratory infections, exposure to inhaled irritants, or 
poor adherence to controller therapy. Exacerbations can increase the risk of mortality, and patients with 
severe exacerbations should be advised to proceed to the nearest emergency department. 


Patients experiencing mild-moderate exacerbations may be able to self-manage their symptoms using a 
personalized asthma action plan, Recommended strategies include increasing the doses and/or frequencies 
of the patient's usual reliever and controller medications. For example, patients 16 years and older who have 
had a severe exacerbation in the past year may be advised to quadruple the dose of their daily inhaled 
corticosteroid (ICS) therapy when their asthma symptoms worsen. Repeated administration of inhaled short- 
acting beta-2-agonists (SABA) via a spacer device (up to 4 - 10 puffs every 20 minutes) may be utilized to 
quickly relieve the patient's symptoms and reverse the airflow obstruction. Systemic corticosteroids should 
also be added if the exacerbation is severe, the patient's clinical state is deteriorating, or if the patient had 
already taken increased doses of their reliever and/or controller medications before presenting. Current 
evidence does not support the use of antibiotics in asthma exacerbations unless there are also signs and 
symptoms of an infection (e.g. fever, purulent sputum, or radiographic evidence of pneumonia). 


After an asthma exacerbation has resolved, controller therapy should be reassessed. If the patient's history 
suggests uncontrolled asthma prior to the exacerbation, controller medications should be adjusted to 
improve asthma control. In some patients, once the exacerbation has fully resolved, short-term high dose 
controller treatment can be stepped back to the pre-exacerbation state. Upon discharge home, inhaler 
technique should be reviewed and adherence should be reinforced. 


RATIONALE: 
Correct Answer: 


* Increase budesonide/formoterol 200/6 mcg to 4 puffs bid for 7-14 days - For patients on 
budesonide/formoterol, increasing to a maximum of 4 puffs inhaled bid is an appropriate "yellow 
zone" asthma management strategy. 


Incorrect Answers: 


* Increase budesonide/formoterol 200/6 mcg to 2 puffs bid for 7-14 days - This dose is likely to be 
insufficient for managing a moderate asthma exacerbation. 


* Continue usual inhalers, and add prednisone 50 mg po daily for 7-14 days - The typical duration 
of oral prednisone for "yellow zone" asthma management is 5 days. 


* Go to the hospital if experiencing “yellow zone” symptoms, due to recent severe exacerbation - 
A recent severe exacerbation is not reason to avoid implementing an asthma action plan for "yellow 
zone" symptoms. 


TAKEAWAY/KEY POINTS: 


Asthma exacerbations represent an acute worsening in symptoms and lung function from baseline, 
Management may involve repeated doses of SABAs, increased doses of ICS or other controller therapies, 
and/or the provision of systemic corticosteroids. 


REFERENCES: 


[1] Yang CL, Hicks EA, Mitchell P, et al. Canadian Thoracic Society 2021 Guideline update: Diagnosis and 
management of asthma in preschoolers, children and adults. Can J Respir Crit Care Sleep Med, 2021;5(6):348- 
361. https://doi.org/10.1080/24745332.2021.1945887. 


[2] Global Initiative for Asthma. Global Strategy for Asthma Management and Prevention. 
2024. https://ginasthma.org/. 


The correct answer is: Increase budesonide/formoterol 200/6 mcg to 4 puffs bid for 7-14 days 


All of the following substances are known to exacerbate asthma symptoms EXCEPT: 


Select one: 
Ibuprofen ® 
Propranolol 
Lisinopril Y 
Sulfites x 


Rose Wang (ID:113212) this answer is incorrect. Sulfites and other food additives may 
provoke asthma exacerbations, especially in moderate-severe asthma. 


| incorrect 
Marks for this submission: 0.00/1.00. 
TOPIC: Asthma 


LEARNING OBJECTIVE: 


To learn about the common triggers of asthma and counsel patients on their avoidance to prevent asthma 
exacerbations and worsening of asthma control. 


BACKGROUND: 
It is important that patients avoid asthma triggers as they can increase airway inflammation, thus aggravating 


asthma symptoms and contributing to the development of exacerbations. 


Some of the most common triggers include: 


Smoking and exposure to second-hand smoke (ie. marijuana, tobacco) 


Exercise 


Occupational irritants, e.g. chemical fumes 


Perfumes 


Air pollutants 


Respiratory infections 


Dust mites 


Animal dander 


Food additives, eg, sulfites 


Mould 


Pollen 


The following drugs may also exacerbate asthma symptoms, however, depending on the patient-specific 
circumstances, the benefit of these drugs may outweigh the risks if there is adequate asthma control using 
inhaled corticosteroids: 


© Beta-blockers, especially the nonselective ones (e.g. carvedilol, labetalol, propranolol, nadolol, sotalol) 
should be avoided in patients with asthma due to their risk of bronchospasm. If beta-blockers are 
required to treat cardiovascular conditions (ie. angina, atrial fibrillation, heart failure. post-myocardial 
infarction), then low doses of beta’-selective agents should be used with rapid access to short-acting 
bronchodilators. 


e Non-steroidal anti-inflammatory drugs (NSAIDs) (e.g. ibuprofen, naproxen, aspirin) can also cause 
bronchospasm due to their inhibition of prostaglandin-induced vasodilation, thus other alternatives 
should be used to treat pain and fever (i.e. acetaminophen, codeine). 


It is important to recognize that angiotensin-converting enzyme (ACE) inhibitors (i.e. lisinopril, ramipril, 
enalapril) do not aggravate asthma symptoms. ACE inhibitors can trigger a persistent dry cough in a small 
subgroup of patients but this cough is independent of asthma pathology. It is also important that healthcare 
professionals advise patients with asthma against the use of cough suppressants and expectorants as they 
can mask asthma symptoms. 


RATIONALE: 
Correct Answer: 


e Lisinopril - The cough that angiotensin-converting enzyme inhibitors can cause is independent of 
underlying lung pathology. 


Incorrect Answers: 


Ibuprofen - Non-steroidal anti-inflammatory drugs (NSAIDs) are known to aggravate asthma 
symptoms. 


Propranolol - Beta-blockers, especially the non-selective ones, can cause bronchospasm, thus 
worsening symptom control. 


Sulfites - Sulfites and other food additives may provoke asthma exacerbations, especially in 
moderate-severe asthma. 


TAKEAWAY/KEY POINTS: 


Patients should identify their personal triggers and strive to avoid them to prevent flare-ups and improve 
their quality of life. 
REFERENCE: 


[1] Common asthma triggers. Asthma Canada. hitps://www.asthma.ca/get-help/asthma-3/triggers- 
3/common-asthma-triggers/. 


Question # 19 


1D: 57522 


Corect 


Question #: 20 


[2] Medications that may trigger asthma symptoms. American Academy ot Allergy, Asthma & Immunology. 
https://www.aaaai.org/conditions-and-treatments/library/asthma-library/medications-that-can-triager- 
asthma-symptoms. 


[3] Beta-adrenergic blocking agents. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 


[4] Nonsteroidal anti-inflammatory drugs (NSAIDs). In: Compendium of Therapeutic Choices. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 


[5] Global Initiative for Asthma. Global Strategy for Asthma Management and Prevention, 2019. Available 
from: www.ginasthma.org. 


The correct answer is: Lisinopril 


AF, a 34 year old female, has well-controlled asthma. She just had a baby and wants to know about 
the safety of asthma medications while breastfeeding. 


Which of the following medications should NOT be used to treat asthma while breastfeeding? 


Select one: 
SABAs % 
Mepolizumab 7 


Rose Wang (ID:113212) this answer is correct. There are no studies regarding 
mepolizumab and breastfeeding, thus it should be avoided. 


Inhaled corticosteroids (ICS) X 
Long-acting beta-2 agonists (LABAs) * 


{Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Asthma 


LEARNING OBJECTIVE: 


To understand which medications are safe to use while breastfeeding. 


BACKGROUND: 


In breastfeeding, bronchodilators (SABAs, LABAs, and antimuscarinics) and ICS are considered safe. While 
montelukast is transferred into breast milk, it can be used in infants as young as 6 months of age, so it is 
considered compatible with breastfeeding. Theophylline is considered safe, but blood levels should be kept 
at the lower end of the therapeutic range. Biologics (e.g mepolizumab) have not had any breastfeeding 
safety studies performed, thus they are not recommended for use while breastfeeding. 


RATIONALE: 
Correct Answer: 


e Mepolizumab - There are no studies regarding mepolizumab and breastfeeding, thus it should be 
avoided. 


Incorrect Answers: 
e SABAs - SABAs are safe to use while breastfeeding. 
e Inhaled corticosteroids (ICS) - ICS are safe to use while breastfeeding 


* Long-acting beta-2 agonists (LABAs) - LABAs are safe to use while breastfeeding. 


TAKEAWAY/KEY POINTS: 


SABAs, LABAs, anti-muscarinics, ICS are considered safe while breastfeeding. Montelukast and theophylline 
are also considered safe; however, theophylline levels should be kept at the lower end of the therapeutic 
range, Biologic agents should be avoided while breastfeeding. 


REFERENCE: 


[1] Global Initiative for Asthma. Global Strategy for Asthma Management and Prevention, 2019. Available 
from: www.ginasthma.org, 


[2] Asthma and pregnancy. Ontario Lung Association. https://lungontario.ca/disease/asthma/risks-and- 
complications/asthma-and-pregnancy. 


[B] Pregnancy and asthma. American College of Allergy, Asthma and Immunology. 
https://acaai.org/asthma/who-has-asthma-and-why/pregnancy-and-asthma. 


The correct answer is: Mepolizumab 


1D: 57535 


Corect 


GM, a 19 year old male, presents to your clinic with uncontrolled asthma. He believes it might be due 
to his new dog. He has not had any severe exacerbations but says that his asthma has been affecting 
his quality of life for the past 2 weeks. He has daytime symptoms ~3x/week and wakes up due to 
asthma ~1 night/week. GM is currently using his reliever, budesonide/formoterol PRN, but he does 
not have a controller therapy as of this point. 


What is the most appropriate course of action for GM to improve his asthma control? 


Select one: 


Initiate a daily low- ¥ z ae 
dose ICS Rose Wang (ID:113212) this answer is correct. Low-dose ICS is the initial 


controller medication for asthma. 


Initiate a daily high-dose ICS X 
Initiate theophylline x 
Initiate montelukast % 


Marks for this submission: 1.00/1.00. 
TOPIC: Asthma 


LEARNING OBJECTIVE: 


To understand the step-wise pharmacological management of asthma in adults in order to improve asthma 
control. 


BACKGROUND: 


Controllers are medications that treat the underlying bronchial inflammation and swelling. There are a variety 
of drug classes that are used as controllers such as inhaled corticosteroids (ICS), leukotriene-receptor 
antagonists (LTRAs), and long-acting beta2-agonists (LABAs). Once asthma treatment has begun, ongoing 
treatment decisions are based on the frequency of symptoms and exacerbations, as well as the progression 
of lung function. Once asthma control has been maintained for 2 - 3 months, then treatment may be stepped 
down. However, before adjusting treatment, it is important to assess and correct the following factors: 


© Inhaler technique 
* Adherence 
© Exposure to allergens 


e Presence of comorbidities 


Afterwards, the following stepwise approach for adjusting asthma treatment in adults and adolescents should 
be carried out: 


In patients with asthma symptoms that occur <2x/week: no night-time symptoms; and no 
exacerbations within the last year, then no controller therapy is not required. 


In patients with daytime symptoms >2x/week or who wakes up due to asthma once or twice a month, 
then a daily low-dose ICS should be initiated. If insufficient, consider adding a LABA. If the patient is 6 
- 11 years of age, consider high-dose ICS instead of adding a LABA. 


In patients with uncontrollable or severe asthma, then oral theophylline may be initiated but it is 
uncommonly used due to its systemic toxicity (nausea, GERD, heart palpitations, CNS adverse effects), 
serum drug monitoring and weak efficacy in asthma. 


Sublingual immunotherapy (SLIT) is a suitable add-on option for patients with asthma and 
concomitant eczema or allergic rhinitis caused by dust mites, grass, ragweed, cat dander and tree 
pollen, who continue to experience exacerbations despite the use of medium-high ICS dose. However, 
the only forms of SLIT available in Canada are tablets for ragweed and grass pollen. 


If the patient presents with an acute exacerbation, then a short course of oral corticosteroids should 
be initiated. 

RATIONALE: 

Correct Answer: 


e Initiate a daily low-dose ICS - Low-dose ICS is the initial controller medication for asthma. 


Incorrect Answers: 


* Initiate a daily high-dose ICS - High-dose ICS is not appropriate because low-dose therapy should 
be initiated. If insufficient, an ICS/LABA should be considered as it is deemed superior to high-dose 
Ics. 


* Initiate theophylline - Theophylline should only be reserved for the treatment of uncontrollable or 
severe asthma due to its systemic toxicity. 


* Initiate montelukast - Monteleukast is not the preferred choice of therapy in this patient, but is an 
alternative option. 


TAKEAWAY/KEY POINTS: 


Controller therapy should be initiated in patients with frequent daytime symptoms and present with 
nighttime symptoms. It may also be a reasonable option in patients with risk factors for exacerbations who 
have infrequent symptoms. In patients with persistent symptoms during most days of the week or who 
experience frequent nighttime symptoms, then a low-dose ICS may not be sufficient, and as such a low-dose 
ICS/LABA should be initiated. 


REFERENCE: 


[1] A patient's guide to (SLIT) sublingual therapy. Quantum Allergy 
Canada, http://quantumallergycanada.com/a-patients-guide-to-slit-sublingual-immunotherapy/. 


[2] Global Initiative for Asthma. Global Strategy for Asthma Management and Prevention, 2019. Available 
from: www.ginasthma.org. 


[B] Kaplan A. Asthma in adults. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacists 
Association. https://myrxtx.ca. 


The correct answer is: Initiate a daily low-dose ICS 
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